Different systems biology approaches may have a significant consequence in deciphering microbial interactions. Here, we endeavor to summarize, epigrammatic description of sophisticated techniques and software that provides an enhanced understanding of metagenomics data analysis. Apparently, such techniques are helpful to catalog various analysis categories and components that add appraisal to understand this approach. In addition, the constructions of metabolic networks of various genes present in human gut microbiome also give significant directions for determining the topological features of target enzymes.
Microorganisms are ubiquitously found in the air, water, soil and living organisms, etc., and they are involved in numerous activities such as spoiling food, causing disease and producing fuel, chemicals and antibiotics. These activities are controlled by their genetic makeup, which is in turn influenced by the environmental conditions in which they exist. It is of note that microorganisms interact among themselves in carrying out a given function, and studies of these interactions could be of extreme importance in understanding their biological activities.
Systems biology is an increasingly important field which has the potential to unravel various biological complications with the help of computational and mathematical models. It provides an insight into the study of metabolism (i.e. energy required for the biosynthesis of DNA, RNA, protein, lipids and other macromolecules), interactions (i.e. the metabolic network that should be able to quantitatively compute the level of all metabolites in the cell) and their activity patterns [1] . Moreover, the design of optimal metabolic pathways by the mathematical modelling of microorganisms could augment the production of fuel, chemicals and pharmaceuticals [2] . Recently, a domino systems biology approach has been developed to understand carbon metabolism and to engender new results. It begins with the identification of the essential functions of life and includes the monitoring of the major cellular functions. As there is substantial redundancy in the genetic network, more value should therefore be ascribed to those processes which are most important, such as glycolysis domino, growth domino and adenylate domino. These domino systems could be used to analyse the total energy utilization of these systems [3] .
It is evident that the human microbiome consists of a large number of versatile and beneficial microbes and hosts. The phenomenon of such interactions among these groups of microbes is essential for understanding the development of biological processes. In addition, comprehending the physiological and nutritional requirements of the host is crucial for the advancement of research related to human health. The study of multispecies microbial systems provides an insight into the interaction of various microbial communities and helps us in understanding the functional dynamics of the human microbiome and its constituent parts' complex interactions. In recent times, and because of the accumulation of a huge amount of metagenomic data, the need to introduce systems biology is essential [3, 4] . Such enormous datasets of genomes allow us to derive an understanding of the complex network of wideranging biological systems, which can help us to infer the logic behind biological function (or malfunction) [5] . As per contemporary trends, topology-and constraint-based nodes are mostly applied in unravelling these networks, though on a sparingly small scale, whereas considering studies on two-species models of human gut focusing on pairwise metabolic interaction requires colossal study on human gut microbiome [6] . Principally, open dynamics engine-based or Boolean logic-based modelling is applied to turn the static signalling network into a compatible model, followed by the simulation of the biological system [7, 8] . In silico studies related to the human microbiome still lag behind owing to the present limited understanding of the human microbiome and deficient methods that could combine metagenomics data with systems biology or systems-level models. An outline of sophisticated techniques and software used for such analysis is presented in Table 1 . Apart from the human microbiome, the interaction between plants and microbes has been studied with the assistance of the construction of networks using a systems biology approach. These methods integrate data from different databases and provide a perspective to study genomics, proteomics, transcriptomics and functional information [9, 10] .
A SYSTEMS BIOLOGY APPROACH TO THE STUDY OF THE HUMAN GUT MICROBIOME
One of the systems biology approaches is used to analyse the rapidly expanding metagenomic data of the human gut microbiome. By this process, a large amount of fragmented data is generated by metagenomic experiments using next-generation sequencing technology. Therefore, collecting these data and extracting useful biological information from these datasets has posed a huge computational challenge for the scientific community. Accordingly, various bioinformatics tools have been developed to counter these challenges that are able to perform stepwise data analysis to decode the biological information and frameworks encrypted in the datasets. A comprehensive scaffold for the analysis of metagenomics data is described in Figure 1 . In this case, the following equation can be disseminated as given below under the condition that, for the expression of Sample 1, the differential abundance score should be >1:
{OR: Orthologous group; A sk : abundance of enzyme 'k' in sample's'}. Now, it is very much clear that the network construction of various genes present in such systems is supportive in revealing community-level interactions. So, it is essential to be acquainted with the network's construction, which is a consecutive step after the enzyme enrichment technique in which the construction of a community-level metabolic network from the entire set of enzymes is accomplished. Moreover, enzyme annotation is performed through the KEGG database, and enzyme reaction mapping is also performed using a rationalized enzyme-based metabolic network. A quick recapitulation of topology-based measures is also applied in determining the topological features of the target enzymes in these networks, whereby the topology is calculated with the help of the Cytoscape Network Analyser.
Key points
The present manuscript thoroughly reviews and demonstrates about the systems biology approach that can be applied to metagenomic data. We have extensively reviewed the subject with special reference to few noteworthy up-to-date findings. A flow chart of comprehensive analysis of metagenomics data is included with detailed description in the text, so that it provides a superior understanding of metagenomics data analysis. Further, a table of recent techniques and software used for vast metagenomics data analysis is incorporated in the manuscript. This table categorizes analysis category, component of analysis and softwares to analyze them, which adds value to understand this approach. A preview of metabolic network construction for various genes present in human gut microbiome is deciphered as a consecutive step after enzyme enrichment technique in which construction of community-level metabolic network from the entire set of enzymes is accomplished, which gives important directions for determining the topological features of target enzymes in these networks. 
